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In the title 1,5-diketone compound, C22H22O5S2, the benzene 
ring makes dihedral angles of 41.51 (6) and 25.83 (6)° with the 
two thiophene rings, while the dihedral angle between the 
thiophene rings is 26.67 (7)°. An intramolecular C— H- ■ O 
interaction generates an S(9) ring motif. In the crystal, 
molecules are linked into a three-dimensional network by 
weak C— H- ■ O and C— H- ■ -it interactions, and a tt-ti 
interaction with a centroid-centroid distance of 3.6527 (8) A. 

Related literature 

For bond-length data, see: Allen et al. (1987). For hydrogen- 
bond motifs, see: Bernstein et al. (1995). For background and 
applications of 1,5-diketone compounds, see: Alagarsamy et al. 
(2007); Favaro et al. (2002); Harrowven & Hannam (1999); 
Pillai et al. (2004); Rai et al. (2008). For the preparation of the 
title compound, see: Suwunwong et al. (2011). For the stability 
of the temperature controller used in the data collection, see: 
Cosier & Glazer (1986). 
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Experimental 

Crystal data 

C22H22O5S2 
M, = 430.54 
Monoclinic, P2 l /c 
a = 16.1955 (2) A 
b = 7.5777 (1) A 
c = 16.7706 (2) A 
/3 = 93.490 (1)° 

Data collection 

Bruker APEXII CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.928, r max = 0.949 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

wR(F 2 ) = 0.102 

S = 1.04 

6027 reflections 



V = 2054.35 (4) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.29 mm~' 
T = 100 K 

0.26 x 0.20 x 0.18 mm 



23337 measured reflections 
6027 independent reflections 
4962 reflections with / > 2a(I) 
R iM = 0.030 



265 parameters 

H-atom parameters constrained 
A/w = 0.43 e A~ 3 
Ap^ = -0.46 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg2 is the centroid of the C14-C19 ring. 
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0.95 


2.57 


3.5002 (18) 


166 


C3-H3/1- ■ 02 


0.95 


2.48 


3.3677 (17) 


156 


C8-H8B- ■ Ol" 


0.99 


2.58 


3.3154 (16) 


131 


C21-H21^-Ol'" 


0.98 


2.57 


3.0692 (17) 


112 


C22-H22/1- ■ Ol' v 


0.98 


2.39 


3.3489 (16) 


165 


C21-H21B-Cg2 v 


0.98 


2.91 


3.8317 (16) 


158 


Symmetry codes: (i) — x, 
-x + l,y + l, -z + |(v) 


-y + 1, — z H 
-x + l.-y- 


-1; (ii) x.y- 
M.-z + l. 


r 1, z\ (iii) -x+l, -y, 


-z + 1; (iv) 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

TS thanks the Crystal Materials Research Unit for financial 
support. NW thanks the Prince of Songkla University for a 
postdoctoral fellowship. The authors also thank the Prince of 
Songkla University and Universiti Sains Malaysia for the 
Research University Grant No. 1001/PFIZIK/8U160. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: 1S5007). 
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l,5-Bis(thiophen-2-yl)-3-(2,4,5-trimethoxyphenyl)pentane-l,5-dione 
H.-K. Fun, T. Suwunwong, N. Boonnak and S. Chantrapromma 

Comment 

Ketones are obviously one of the most important compounds in organic chemistry. There are many interesting applications 
of the compounds with the ketone group and the heterocyclic unit, which exhibit not only bioactivity such as antibacterial 
(Rai et ah, 2008), anti-inflammatory (Pillai et ah, 2004) and analgesic (Alagarsamy et ah, 2007) activities, but also fluor- 
escent property (Favaro et ai, 2002). The 1,5-diketone compound is conventionally prepared by the oxidative cleavage of 
cyclopentenes or the conjugate addition of enolates to a,P-unsaturated ketones (Harrowven & Hannam, 1999). 

In the molecule of the title compound (Fig. 1), the pentane-l,5-dione unit (C5-C9/01/02) is puckered with the torsion 
angles C5-C6-C7-C8 = 170.36 (10)° and C6-C7-C8-C9 = -71.81 (13)°, making the two ketone groups pointing towards 
opposite directions. A weak intramolecular C3 — H3A-02 interaction (Table 1) which generates an S(9) ring motif (Bern- 
stein et ah, 1995) helps to stabilize this conformation. The dihedral angle between the two thiophene rings is 26.67 (7)°. 
The 2,4,5-trimethoxyphenyl ring makes dihedral angles of 41.51 (6) and 25.83 (6)° with the S1/C1-C4 and S2/C10-C13 
thiophene rings, respectively. The three substituted methoxy groups of 2,4,5-trimethoxyphenyl unit have two different ori- 
entations in which the ortho- and /wra-methoxy groups (at atom CI 5 and CI 7 positions) are co-planar with the phenyl ring 
with torsion angles C20-O3-C15-C16 = -0.50 (18)° and C21-04-C17-C18 = 179.46 (12)° whereas the meta-methoxy 
(at atom C18) is twisted with the torsion angle C22-05-C18-C19 = 10.08 (19)° The bond distances in (I) are in normal 
ranges (Allen et ah, 1987). 

In the crystal packing (Fig. 2), the molecules are linked into a three dimensional network through the enone unit by weak 
C — H—O interactions (Table 1), a weak C — H— n interaction (Table 1) and a n-n interaction with a Cgl - Cgl distance of 
3.6527 (8) A; Cgl is the centroid of S1/C1-C4 thiophene ring. 

Experimental 

The title compound (I) is a symmetrical 1,5-diketone compound which was alternatively synthesized by the stirring of 
(i?)-l-(2-thitenyl)-3-(2,4,5-trimethoxyphenyl)prop-2-en-l-one (0.57 g, 1.5 mmol) (Suwunwong et ai, 2011) in methanol 
(15 ml) with a freshly prepared sodium methoxide (1.5 mmol of sodium in 40 ml of methanol). Excess malononitrile (0.20 
g, 3.0 mmol) was then added with continuous stirring at room temperature until the precipitate separated out. The resulting 
solid was filtered. Colorless single crystals of the title compound suitable for X-ray structure determination was obtained 
by recrystalization from acetone/methanol (1:1 v/v) by the slow evaporation of the solvent at room temperature after several 
days. 

Refinement 

All H atoms were placed in calculated positions, with C — H = 0.95, 1 .00 and 0.99 A for aromatic, CH and CH2, respectively, 
and C/i S0 (H) = 1.2t/ eq (C), and with C— H = 0.98 A and U{ S0 (H) = 1.5(7 eq (C) for CH3 atoms. A rotating group model was 
used for the methyl groups. 
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Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
ellipsoids and the atom-numbering scheme. The weak C — HO interaction was shown as a 
dashed line. 



Fig. 2. The crystal packing diagram of the title compound viewed along the b axis. Weak 
C — H - 0 interactions were shown as dashed lines. 



1,5-Bis(thiophen-2-yl)-3-(2,4,5-trimethoxyphenyl)pentane-1,5-dione 



Crystal data 

C22H22O5S2 
M r = 430.54 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 16.1955 (2) A 
b = 1.5111 (1) A 
c = 16.7706 (2) A 
(3 = 93.490(1)° 
V= 2054.35 (4) A 3 
Z=4 



F(000) = 904 

D x = 1.392 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6027 reflections 

6 = 2.4-30.1° 

H = 0.29 mnT 1 

T= 100 K 

Block, colorless 

0.26 x 0.20 x 0.18 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 

J min = 0.928, J max = 0.949 

23337 measured reflections 



6027 independent reflections 

4962 reflections with / > 2a(7) 
R int = 0.030 

Omax = 30.1°, 9 m j n = 2.4° 

h = -22-*22 

ifc = -10-»10 
/ = -23^23 



Refinement 

2 

Refinement on F 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 20(^)1 = 0.038 

wR(F 2 ) = 0.102 

S= 1.04 

6027 reflections 
265 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0476.P) 2 + 0.7947P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.43eA- 3 

Apmin = -0.46 e A~ 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 120.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 
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SI 


0.15320 (2) 


-0.05956 (5) 


0.46899 (2) 


0.02686 (9) 


S2 


0.05511 (2) 


0.83742 (5) 


0.76099 (2) 


0.02604 (9) 


Ol 


0.26302 (6) 


-0.04470 (12) 


0.61509(6) 


0.0210 (2) 


02 


0.11405 (6) 


0.57870 (14) 


0.64643 (6) 


0.0245 (2) 


03 


0.31333 (5) 


0.28911 (14) 


0.48626 (5) 


0.0200 (2) 


04 


0.60447 (5) 


0.28712 (14) 


0.57867 (6) 


0.0221 (2) 


05 


0.56590 (6) 


0.37664(15) 


0.72042 (6) 


0.0228 (2) 


CI 


0.07060 (9) 


0.0369 (2) 


0.41872 (9) 


0.0287 (3) 


H1A 


0.0469 


-0.0046 


0.3690 


0.034* 


C2 


0.04213 (9) 


0.1804 (2) 


0.45787 (9) 


0.0261 (3) 


H2A 


-0.0042 


0.2484 


0.4388 


0.031* 


C3 


0.08930 (8) 


0.21756 (18) 


0.53040 (8) 


0.0203 (3) 
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0.0790 


0.3136 


0.5648 


0.024* 


C4 


0.15231 (8) 


0.09482 (17) 


0.54423 (8) 


0.0171 (2) 


C5 


0.21609 (7) 


0.08266 (16) 


0.60996 (7) 


0.0154 (2) 
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0.22329 (7) 
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0.66977 (7) 
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0.2561 


0.1920 


0.7181 
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0.2345 
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0.0169 (2) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 








SI— CI 




1.7021 (16) 


C8— H8A 


0.9900 


SI— C4 




1.7214 (13) 


C8— H8B 


0.9900 


S2— C13 




1.6998(15) 


C9— C10 


1.4665 (18) 


S2— C10 




1.7261 (13) 


C10— Cll 


1.3835 (19) 


Ol— C5 




1.2283 (15) 


Cll— C12 


1.4266 (18) 


02— C9 




1.2259 (16) 


Cll— H11A 
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1.366 (2) 
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C12— H12A 
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C15— C16 
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C2— C3 
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C18— C19 


1.3897(16) 
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C4— C5 
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C5— C6 




1.5136(17) 
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0.9800 


C6— C7 
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0.9800 


C6— H6A 
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0.9800 
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C21— H21C 
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C22— H22A 


0.9800 


C7— C8 
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C22— H22B 


0.9800 


C7— H7A 
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C22— H22C 


0.9800 


C8— C9 




1.5155 (17) 






CI— SI— ' 


C4 


91.71 (7) 


C10— Cll— H11A 


124.1 


CI 3— S2- 


-C10 


91.55 (7) 


C12— Cll— H11A 


124.1 


C15— 03- 


-C20 


117.99(10) 


C13— C12— Cll 


112.20(13) 


C17— 04— C21 


117.13(10) 


C13— C12— H12A 


123.9 



sup-5 



supplementary materials 



p i o {\z no 

Clo — Uj — CZZ 


1 1 £ 1 A (\ C\\ 
llO. /4 (IU) 


ni i nn miA 
Cll — C1Z — H1ZA 


1 n n 
lZ3.y 


P1 ni ci 

CZ — C 1 — o 1 


in /It /1 1\ 
1 1Z.4 / (1 1) 


pn pn ci 
C1Z — C13 — oZ 


111 m c\ 1 \ 
HZ.y3 (11) 


P1 pi iii a 

CZ — C 1 — H 1 A 


1Z3.0 


pn pn miA 
C 1 Z — C 1 3 — H 1 3 A 


1 11 c 

1Z3.J 


O 1 P 1 III A 

M — CI — HI A 


1Z3.0 


ci pn tjiia 
bZ — C 1 3 — H 1 3A 


1 11 c 

1Z3.J 


P i P1 po 

CI — CZ — C3 


llZ.oo (13) 


pk p i /i pin 

ci j — ci4 — ciy 


111 in n u 
11 /. /y (11) 


p 1 PI TJO A 

C 1 — CZ — HZ A 


1 11 £ 

1Z3.0 


pic p i /] pt 

C 1 J — C 14 — C / 


1 1 1 11 (\ 1 \ 
1Z1 .ZZ (11) 


pi pi iji a 
C J — CZ — HZ A 


1 n ^ 
1Z3.0 


pin pi/i p-7 

ciy — ci4 — c/ 


1 in no p. n\ 
IZU.yo (IU) 


P/i r~"i p-> 

C4 — C3 — CZ 


111 1 i n i\ 
111.13 (13) 


r\i pk p i /i 
U3 — C 1 J — C 1 4 


1 1 & ic f \ n\ 
110. 3j (IU) 


P/1 PQ TTQ A 

C4 — C 3 — rl 3 A 


11/1 /i 
1Z4.4 


PjI p 1 c pi/: 

U3 — C 1 j — C 1 o 


1 ii on m 1 \ 
IZZ.oU (11) 


P1 p "J TTQ A 

CZ — C3 — rl 3 A 


ii/i /i 
1Z4.4 


p i /i pi r p|/ 
C 14 — C 1 j — C 1 o 


1 in o c pi 1 \ 
1ZU.OJ (11) 


pi r^A p c 
C3 — C4 — CD 


nn ni ( 1 1\ 
13U.U / (1Z) 


p 1 -7 p|/ p| f 

C 1 / — C 1 0 — C 1 J 


1 in 11 pi i\ 
1ZU.1 / (11) 


p -j a c 1 

C3 — C4 — b 1 


111 on /i n\ 
111 .oU (1U) 


p 1 -7 p|/ ~\J\ £. \ 

C 1 / — C 1 o — H 1 OA 


1 1 n n 

i iy.y 


p c p A c 1 

Cj — C4 — b 1 


1 1 O 1 1 (C\\ 

ii o.ii (y) 


PI f p 1 /C TJ1 A 

C 1 j — C 1 o — H 1 OA 


1 1 n n 

i iy.y 


p. 1 ( ' < p a 
Ol — CD — C4 


1 1 A /1 1 ( 1 1\ 

1ZU.4Z (1Z) 


pi A pi -T p| / 

U4 — CI / — Clo 


ii/i £.r\ pi i \ 
1Z4.0U (11) 


p. i nc p/: 

Ul — CD — Co 


111 hp 1\ 
1Z1 .3Z (1Z) 


Pl A p 1 -7 P 1 O 

U4 — C 1 / — C 1 o 


11C QO P 1\ 

11 J.3o (11) 


P/i nr / • /- 

C4 — CD — Co 


110 TC /1 1\ 

1 Io.Zj (11) 


p 1 /C P1*7 PIO 

Clo — CI / — Clo 


1 in m Pi 1 \ 
1ZU.UZ (11) 


PC p-7 

CD — Co — C / 


111 P C\\ 

11Z.3J (IU) 


p, r p 1 o pin 

u j — c i o — c i y 


11C 1C PI 1\ 

IZj.Zj (11) 


pc /-i/: Tj/- * 

Cj — Co — HO A 


1 nn 1 

iuy.i 


p. C P 1 O PH 

Uj — Clo — CI / 


1 1 c ii p n\ 
llj.// (IU) 


pi P/i i i/c a 
C / — Co — HOA 


1 nn 1 

iuy.i 


pin p i o pn 

ciy — cio — ci / 


1 1 o no pi i\ 
llO.yo (11) 


PC P/C I I /. D 

C J — C o — H 0 B 


1 nn 1 

iuy.i 


Pio pin pi/i 

cio — ciy — ci4 


1 ii 11 Pi 1 \ 
1ZZ.1 / (11) 


PI PiC I I /i r> 

C / — Co — HOB 


1 nn 1 

iuy.i 


pi o pm mnA 

cio — ciy — HiyA 


1 1 o n 

iio.y 


TT/C A Pi£ 1 I /" I) 

HOA — Co — HOB 


1 n*7 n 

iu /.y 


pi i a pm mnA 

c 1 4 — c i y — h i y a 


lion 

iio.y 


P i /i r^n P o 

C14 — C/ — Co 


111 en /1 n\ 

iii.jy (iu) 


p.1 pin mn a 
<J3 — CZU — HZUA 


1 nn c 

luy.j 


p i a r^n p/c 
C 1 4 — C / — CO 


111 ci / 1 n\ 
111.32 (IU) 


r\i pin i niii) 
U3 — CZU — HZUB 


1 nn c 

luy.j 


po PI P /L 

Co — C / — Co 


1 nn £n / 1 n\ 
lUy.Oy (IU) 


mn a pin mnr> 
HZUA — CZU — HZUB 


1 nn c 

luy.j 


/—i 1 /] pa TT*7 A 

C 1 4 — C7 — H7A 


1 no n 
1U8.U 


p.t Pin uinp 

03 — C2U — H2UC 


1 nn c 

lUy.5 


PQ PI HI A 

Co — C / — H / A 


1 no n 
lUo.U 


mn a pin mnp 
HZ U A — C Z U — HZ UC 


1 nn c 

luy.j 


p /; PI i i -7 a 

Co — C / — H / A 


1 no n 
lUo.U 


mno pin mnp 
HZUB — CZU — HZUC 


1 nn c 

luy.j 


pn p o pi 
CV — Co — C / 


111 / 1 n\ 
113.03 (IU) 


Pi/i pi 1 m i a 
<J4 — CZ 1 — HZ 1 A 


1 nn c 

luy.j 


Pn P O 1 II) A 

Cv — C o — H o A 


1 no o 
lUo.O 


p./i pi 1 m 1 i) 
<J4 — CZ1 — HZ IB 


1 nn c 

luy.j 


pi p o i to a 
C / — Co — Ho A 


1 no o 
lUo.O 


mi a pi 1 i n i d 
HZ 1 A — CZ 1 — HZ IB 


1 nn c 

luy.j 


PO po [ ion 

CV — C o — H o B 


1 no o 
lUo.O 


Pl A p~V 1 TJ1 1 P 

U4 — CZ 1 — HZ 1 C 


1 nn c 

luy.j 


pi ro 1 1 o o 
C/ — Co — HoB 


1 no o 
lUo.O 


mi a pi 1 mip 
HZ 1 A — CZ 1 — HZ 1C 


1 nn c 

luy.j 


iio * no lion 

H o A — C o — H o B 


1 n*7 *7 
IU/. / 


m id pi 1 m 1 p 
HZ 1 B — CZ 1 — HZ 1 C 


1 nn c 

luy.j 


Ptl pn pin 

<JZ — cy — C 1 U 


1 in en /i 1 \ 
IZU.jy (11) 


p, c pn mi a 
<Jj — CZZ — HZZA 


1 nn c 

luy.j 


CY) CQ PR 

UZ V / v, o 


1 11 (M\ 


OS Cll H??R 

\JJ — 1 1 __ I_> 


1 HQ S 

1 Ui'. J 


CIO — C9 — C8 


117.03 (11) 


H22A — C22 — H22B 


109.5 


Cll — CIO — C9 


130.18 (11) 


05 — C22 — H22C 


109.5 


Cll — CIO — S2 


111.58 (9) 


H22A — C22 — H22C 


109.5 


C9 — CIO — S2 


118.23 (10) 


H22B — C22 — H22C 


109.5 


CIO — Cll — C12 


111.72 (12) 






C4 — a 1 — C 1 — C2 


u. /y (12) 


Cll — C12 — C13 — 52 


U.Uj (1 /) 


b 1 — C 1 — C2 — C3 


1.29 (lo) 


C1U — S2 — C13 — C12 


U.45 (12) 


/^T /^/l 

C 1 — C2 — C3 — C4 


-1.21 (17) 


C8 — C7 — C 1 4 — C 1 5 


-142.95 (12) 


C2— C3— C4— C5 


178.95 (12) 


C6— C7— C14— C15 


93.99 (14) 


C2— C3— C4— SI 


0.60 (14) 


C8— C7— C14— C19 


36.21 (16) 


CI— SI— C4— C3 


0.09 (10) 


C6— C7— C14— C19 


-86.85 (14) 


CI— SI— C4— C5 


-178.48 (10) 


C20— 03— C15— C14 


178.82 (12) 


C3— C4— C5— Ol 


174.25 (13) 


C20— 03— C15— C16 


-0.50(18) 



sup-6 



supplementary materials 



c 1 p^i pc p 1 
i> 1 — C4 C5 — U 1 


— /Ay (lo) 


pin pn pir p**3 
C 1 y — C 1 4 — C 1 5 — U3 


1 "7n in { 1 1 \ 
1 /y.iy (11) 


pi a pc p/: 
C3 — C4 — CD — Co 


-o.S>4 (ly) 


P"7 PI A PI C P.1 

C / — C 1 4 C 1 5 — U3 


1 A1 /1 7\ 

-1.42 (1 /) 


c 1 p^i pc P£ 
a 1 — C4 CD — Co 


1 /l.iz (y) 


pin pn pir pu 
Ciy — C14 — C15 — C16 


1 T(T M Ol 

— 1.20 (18) 


p.1 pc^ P£ c^n 
U 1 — CD — CO — C / 


1U3.44 (13) 


P"7 P1/1 n c pi /: 

C / — C 1 H C 1 J — C 1 0 


1 77 Q7 /I 1 \ 

i / / .y2 (i i j 


f^A pc p/: P7 
C4 — CD — Co — C / 


— /j.j I (13) 


p.i pi c pu pn 
U3 — C 1 5 — C 1 6 — C 1 / 


1 7n C7 /ii\ 
1 /y.52 (11) 


pc^ P£ f ' i t ' 1 a 
CD — CO — C / — C 1 4 


— oj.j! (13) 


P1/1 PIC P 1 £ P1"7 

C 14 — C 1 J — C 1 0 — C 1 / 


n 77 1 1 n\ 
U.22 (^lyj 


pc^ p^ ( — i pg 
CD — CO — C / — Co 


1 /U.Jo (1U) 


P71 pi/i P1"7 n ^ 
C21 — U4 — CI / — CIO 


n n/: / 1 o\ 

— u.uo (iyj 


pi a c^~i pq pn 
C 1 4 — C / — CS — cy 


104.1U (1U) 


P71 P./1 P1"7 P1C 

C2 1 — U4 — C 1 / — C 1 0 


1 7Q At. / 1 7~\ 

1 /y.40 (12) 


p/: P7 po pn 
Co — C / — Co — CV 


"71 0 1 /1 1\ 

— 1 1 .ol (13) 


pi c pu P 1 "7 r\A 

C 1 5 — C 1 6 — C 1 / — U4 


1 7n c/: { 1 7\ 
— 1 /y.56 (12) 


P7 po pn P7 

c / — Co — cy — 02 


o 1ft /I o\ 

— o.iy (is) 


pk pit pn pio 
C 1 5 — C 1 6 — C 1 / — C 1 8 


n n/i /i n\ 

u.y4 (iy) 


P7 po pn nn 

c / — cs — cy — C 1 0 


ni n /i i \ 
1/1.3/ (11) 


P77 pc pio pin 
C22 — U5 — C 1 8 — C 1 y 


1 n no /i n\ 

1U.U8 (iy) 


P7 pn nn pi i 

02 — cy — c i o — c 1 1 


1*70 IT 

— 1 /o.3z (14) 


P77 PC PI O p 1 7 

C22 — OD — C 1 0 — C 1 / 


1 /:n on / 1 7\ 
-loy.8U (12) 


Co — cy — c i o — c 1 1 


2.1 (2) 


r\A r^ii pi o pc 
U4 — C 1 / — C 1 8 — OD 


n /;/; p 7\ 
-U.oo (1 /) 


P7 Pll pin C7 

02 — cy — c i u — hi 


t n /i o\ 
2.1 / (18) 


pi£ pn pio pc 
C 1 6 — C 1 / — C 1 8 — U5 


1 70 O O i 1 7\ 

1 /8.88 (12) 


pn pn pin C7 

Co — C9 — C 1 0 — S2 


177 Ad fr\\ 

-177.40 (y) 


p/i pn pio pin 

04 — C17 — C18 — CI 9 


1 7n A C / 1 1 \ 

17y.45 (11) 


CI 3— S2— CIO— Cll 


-0.83 (11) 


C16— C17— C18— C19 


-1.01 (19) 


CI 3— S2— CIO— C9 


178.76 (11) 


05— C18— C19— C14 


-179.96 (12) 


C9— CIO— Cll— C12 


-178.53 (13) 


C17— C18— C19— C14 


-0.08 (19) 


S2— CIO— Cll— C12 


1.00(15) 


C15— C14— C19— C18 


1.20(19) 


CIO— Cll— C12— C13 


-0.68(17) 


C7— CI 4— CI 9— C18 


-177.99 (11) 



Hydrogen-bond geometry (A, °) 

Cg2 is the centroid of the C14-C19 ring. 
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Symmetry codes: (i) 


-x, -y+l, -z+1; (ii) x,y+\, z; (iii) -x+1, -y, -z+1; (iv) -x+\,y+V2, 


-z+3/2; (v)-x+l, -y+l, 


-z+1. 
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